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Introduction
In order to avoid damage to in-vessel components in future devices, such as ITER, a mechanism to ameliorate the size of Edge Localized Modes (ELMs) is required [1] . One such amelioration mechanism relies on perturbing the magnetic field in the edge plasma region, either leading to more frequent smaller ELMs (ELM mitigation) or ELM suppression. This technique of Resonant Magnetic Perturbations (RMPs) has been employed to suppress type I ELMs at high collisionality on DIII-D [2] and ASDEX Upgrade [3] and at low collisionality on DIII-D [4] . In the low collisionality discharges on DIII-D the RMPs enhance the transport of particles or energy and keeps the edge pressure gradient below the critical value that would trigger an ELM, while still maintaining an edge transport barrier [4] . However, at high collisionality on both DIII-D [2] and ASDEX Upgrade [3] the pedestal characteristics remain largely unchanged and the reason for the suppression of type I ELMs is unclear. Before achieving complete suppression of the type I ELMs, both devices observe a period of ELM mitigation. Similar periods of ELM mitigation have also been obtained on JET [5] [6] and MAST [7] .
The MAST ELM control system has been upgraded from two rows of 6 coils each [8] to a system of 18 coils (6 in the upper row and 12 in the lower row). These coils give considerable enhanced flexibility since they not only allow higher toroidal mode numbers (n=4 and n=6) but also allow an n=3 configuration with improved alignment of the magnetic perturbations with the plasma equilibrium, by allowing the pitch of the applied field to be varied during the shot. In addition, mixed spectra (e.g. n=3 and n=4) can be applied.
This paper presents results from the application of RMPs to Single Null Divertor (SND) discharges in MAST. Due to the up-down symmetry in the divertor coils on MAST, SND discharges are usually produced by shifting the plasma downwards. In this lower SND (LSND) magnetic configuration the plasma is far from the upper row of RMP coils and hence the perturbation is predominantly from the lower row of 12 coils. In this configuration resonant magnetic perturbations with toroidal mode numbers of n=3, 4 and 6 can be applied with similar strengths. For the n=3 configuration used in this paper, only 6 of the lower coils are used (i.e. the sign of the current in the coils is +0-0+0-0+0-0). The n=4 and n=6 configurations use all 12 lower coils with the sign of the currents in the coils being ++-++-++-++-and +-+-+-+-+-+-respectively. For the n=6 configuration the toroidal mode spectrum of the applied perturbation is effectively a pure n=6, the n=4 configuration has a sizeable n=8 side band. The poloidal cross section of the baseline scenario is shown in Figure 1 .
The layout of this paper is as follows: Section 2 presents the general characteristics of the Lower SND plasma and the RMP configuration used together with the effects that the RMPs with different toroidal numbers have on the plasma. Section 3 shows the effect that various parameters have on the ELM frequency. Section 4 presents the results of modelling that takes into account the plasmas response. Section 5 looks at the effect the RMPs have on other plasma parameters and section 6 presents a summary and discussion of the results.
Characteristics of the single null divertor H-mode plasmas and the RMP configurations used
The baseline plasma scenario for the results presented in this paper is a Lower SND (LSND) plasma, with a plasma current (I P ) of 600 kA, a toroidal magnetic field (B T turns of the ELM coils giving an effective current of 4.8 kAt in a n=3 configuration. There is a brief increase in ELM frequency, together with a decrease in the plasma density but this is then followed by a back transition to L-mode. In this n=3 configuration, the RMPs cause a large braking of the toroidal plasma rotation, which is observed to extend all the way into the core of the plasma (Figure 2h ), where within 30 ms of the RMPs being applied the core rotation has been reduced to zero. The rotation profiles shown in Figure 2j again show some core breaking but it is much less than in the n=3 or n=4 cases and the core rotation decreases to a saturated level of ~20 kms -1 . Repeat shots performed with different currents in the ELM coils showed that the minimum core velocity decreases as I ELM is increased above a threshold value. Due to the lower relative intensity of the charge exchange light to the background light, the CXRS system can not resolve the velocity in the pedestal region as well as it can in the core.
Effect of RMPs on plasma rotation
However, the measurements that exist suggest that the toroidal rotation at the top of the pedestal remains effectively unchanged at 5 kms -1 throughout the time period and is irrespective of the RMP applied. It was not possible to find a coil current for the n=3
configuration that had an effect on the ELM frequency but did not end up producing a back transition to L-mode, so in the rest of the paper only the n=4 and n=6 configurations are studied.
The ERGOS code (vacuum magnetic modelling) [9] has been used to calculate the magnetic perturbations to the plasma due to the coils. The method of using ERGOS on MAST plasmas has been previously described in reference [8] . In all cases only the dominant harmonic is considered (i.e. n=3, 4 or 6) and other harmonics are neglected. respectively. Superimposed on the spectra are the locations of the q=m/n rational surfaces.
The peaks in the applied perturbation are well aligned with the location of the rational surfaces near the edge of the plasma in all three configurations. In the core of the plasma the peak of the perturbations moves further away from the rational surfaces as the toroidal mode number increases from n=3 to n=4 to n=6 hence giving less resonant field components nearer to the core for the higher n RMPs.
The radial profile of effective radial resonant field component (b r res ) (see page 47 of reference [10] ) for the different RMPs configurations is shown in Figure 4a . The n=6 RMP configuration gives the largest resonant field component at the plasma edge and it also falls off more quickly moving towards the core of the plasma. The n=4 configuration gives a lower value of b r res at the edge of the plasma but falls off less steeply than the n=6 one and crosses the n=6 curve at = 0.79. The n=3 configuration gives the lowest value at the plasma edge but is greater than the n=6 for < 0.7 and greater than the n=4 for <0.62. Hence the n=6 configuration is clearly the best for optimising the perturbation at the plasma edge whilst minimising the perturbation in the core, consistent with the effects observed on the plasma rotation (i.e. larger core braking in n=3).
Resonant surfaces are characterized by q=m/n and the Chirikov parameter (s Chirikov ), which is a measure of the island overlap, is calculated in-between each pair of resonant surfaces as: , where and represent the half-widths of the magnetic islands on the q=m/n and q= (m+1)/n surfaces (m being the poloidal mode number and q the safety factor) and the distance between these two surfaces. The
Chirikov parameter profiles for all 3 configurations are shown in Figure 4b . For higher n the m/n rational surfaces are closer together which naturally results in a larger value of the Chirikov parameter for the higher n RMPs. The region for which the Chirikov parameter is greater than 1 ( sChirikov>1 ) is used to define the stochastic layer as the region [9] , which for the n=3 (4) {6} RMP configurations is 0.067 (0.10) {0.145} in units of ÷y pol or 0.13 (0.19) {0.27} in units of y pol respectively.
Effect of RMPs on the L-H transition
Previous studies on MAST [7] have shown that if RMPs in an n=1, 2 or 3 configuration are applied before the L-H transition, with sufficient strength, they can suppress the L-H transition. In order to re-establish the H-mode at the same time the heating power had to be increased by ~ 80 %, if a delay in the L-H transition can be tolerated then the input power had to be increased by ~ 30 %. In contrast, it has been found that the n=4 and n=6
configurations have little effect on the L-H transition but still manage to mitigate the first ELM. Figure 5 shows a set of shots with RMPs with different toroidal mode numbers. In each configuration the perturbation was applied such that the perturbation had reached flat top well before the time of the L-H transition in the shot without RMPs (Figure 5b ). The current in the coils was increased in steps of 1 kAt from one shot to the next until the perturbation was sufficient to suppress the L-H transition at a set input power (P NBI =3.2 MW) or in the case of the n=4 and n=6 configurations the maximum coil current was achieved. The n=2 configuration was produced using the external Error Field Correction Coils (EFCC) described in reference [8] , while the other configurations were produced using the lower row of the ELM coils. The current required to suppress the L-H transition was 6 kAt for the n=2 configuration ( Figure 5c ) and 4 kAt for the n=3 configuration (Figure 5d ). In the case of the n=4 and n=6 configurations the maximum current of 5.6 kAt was insufficient to suppress the L-H transition. Figure 5e and f show the D a traces for cases where the n=4 and n=6 configurations of the RMPs have been applied before the L-H transition. The L-H transition time is similar to the shot without RMPs (Figure 5b ) and the first ELM is mitigated. However, as can be seen from Figure 5e and f, just after the L-H transition there are some dithery H-mode periods. To investigate whether this was due to proximity to a threshold effect (since the ELM coil current could not be increased) the input power was decreased to 2.4 MW. In this case the result was similar i.e. the L-H transition was still established and the same dithery period existed. Hence it would seem that this is a feature of the early H-mode periods with RMPs applied rather than evidence that the RMPs in the n=4 or n=6 configurations are increasing the power required to achieve H-mode.
A parameter has not been identified from the vacuum modelling, which can explain why the n=2 and n=3 configurations suppress the L-H transition whilst the n=4 and n=6 do Hence, at least from vacuum modelling no clear marker can be found to identify when the L-H transition will be suppressed. On the positive side, empirically it does appear to be more difficult to suppress the L-H transition at higher n, which may be good news for machines like ITER which will operate in an n=4 configuration.
Effect of RMPs on ELM frequency

Effect of ELM coil current
Repeat discharges have been performed with increasing current in the coils (I ELM ) to determine the threshold current for the onset of ELM mitigation together with the effect on ELM frequency. Figure 6 shows a series of shots with increasing I ELM for the RMPs in an n=4 configuration. Figure 6c shows the D a trace for the shot with I ELM = 0, which has f ELM =55Hz. The ELM coil current has been increased in subsequent shots in steps of 0.4 kAt.
For I ELM < 2.4 kAt no effect on the ELM frequency is observed. Figure 6d The same scan has been performed with the RMPs in an n=6 configuration. In this configuration the threshold current required to increase the ELM frequency is I ELM = 3.6 kAt, which is higher than that found for the n=4 configuration. 
Effect of density/refuelling
While clear ELM mitigation has been observed, ELM suppression has not been established.
Since ELM suppression has been established in DIII-D at high and low collisionality [2][4], while only ELM mitigation is observed at intermediate values, and keeping in mind that
there is a density threshold for complete suppression of type I ELMs on ASDEX Upgrade [3] , a scan in fuelling rate and density has been performed. As on most devices the power required to achieve H-mode has minimum at a certain density (non-zero); below this density on MAST the L-H transition power increases rapidly. As can be seen from Figure Shots have also been performed at different initial densities. The electron collisionality at the top of the pedestal has been calculated following reference [11] as:
where R is the major radius in m, q is the safety factor at the pedestal top, e is the inverse aspect ratio, Z eff is the effective ion charge, n e the electron density in m -3 and T e the temperature in eV evaluated at the top of the pedestal. lnL e is the Coulomb logarithm defined by . Figure 10a shows that a wide range in pedestal top collisionality (n * e ) has been explored from 0.4 < n e * < 2.0. The lower limit is set by the minimum density required to achieve H-mode at the available heating power while the upper limit is set by the maximum density that can be achieved whilst maintaining the plasma in a type I ELM-ing regime. Unfortunately, the collisionality range scanned coincides with the window for which DIII-D do not observe ELM suppression. On ASDEX Upgrade the suppression of type I ELMs is not associated with collisionality (although the collisionalities in the MAST discharges overlap those in ASDEX Upgrade 0.8-2.0 ), but rather the plasma density expressed as a fraction of the Greenwald density (n GW ), with suppression being observed for ne/n GW >0.53 [12] . Figure 10b shows the distribution of the Greenwald density fraction for the MAST discharges. While most lie in the range 0.2 < n e /n GW < 0.4 a few discharges have been performed in the range that overlap with the ASDEX Upgrade type I ELM suppression region. However, on MAST although the ELM frequency increases no suppression is observed.
Effect of q 95
In order to test the sensitivity of the ELM frequency to alignment of the applied perturbation with the pitch of the equilibrium magnetic field res . This lack of correlation could be due to the fact that the vacuum approximation is not appropriate and/or because even though all the non-axisymmetric fields are included in ERGOS only the dominant components (i.e. n = 4 or n=6) are used when deriving these variables.
Effect of distance between the plasma and the RMP coils
Another way of varying the size of the applied RMP is to vary the distance of the plasma from the coils. Figure 12 shows a series of shots with the coils in an n=6 configuration with different distance to the coils. the dashed curve in Figure 1 . As can be seen in the reduced outer radius case the RMPs have no effect on the ELM frequency. However, they do still cause substantial braking of the toroidal rotation of the plasma, with the core rotation decreasing to 25 kms -1 , similar to that observed in the larger radius shots. This shows that the change in ELM frequency is not simply due to the change in rotation. Figure 12g shows the D a trace for a shot that starts at the larger radius and during the application of the RMPs the plasma radius is reduced (Figure 12c ). In spite of the fact that the ELM mitigated stage has been established as the gap to the coils is increased the ELM frequency decreases until the natural value of f ELM is established. Figure 13a shows f ELM for a series of shots performed at different outer radii. There is clearly a threshold value of the outer radius below which there is no effect of the RMPs on f ELM . Vacuum modelling has been used to calculate the value of b r res for these different discharges. Figure 13b shows that f ELM increases linearly above a threshold value of b r res = 1.1x10 -3 . This threshold value is different to that (0.7x10 -3 ) found for the n=6 configuration during the I ELM scan performed at fixed radius shown in Figure 7b . Again, this indicates that there is not a single parameter from vacuum modelling which can be used to determine the threshold for the onset of ELM mitigation.
Plasma response modelling
Calculations have been performed using the MARS-F code, which is a linear single fluid resistive MHD code that combines the plasma response with the vacuum perturbations, including screening effects due to toroidal rotation [13] . [14] . In these studies it was observed that a density pump out in L-mode or ELM mitigation in H-mode only occurred when the displacement at the X-point was larger than the displacement at the mid-plane. (Figure 16a ). For the n=4 and n=6 configurations a similar rate of damping is predicted together with a prediction that a minimum saturated level would be achieved. The value of the saturated level is in good agreement for the n=6 configuration but the code predicts a higher saturated level for the n=4 configuration that what is observed experimentally. This could be due to the fact that the simulation only includes the n=4 component of the applied field whereas, as was discussed in section 1, the n=4 coil configuration also has a sizeable n=8 sideband. Figure 17a shows a plot of the energy loss per ELM ( W ELM ), derived from the change in plasma stored energy calculated by the EFIT equilibrium code [17] , versus f ELM for the natural and mitigated ELMs. The application of the RMPs produces an increase in f ELM and corresponding decrease in W ELM consistent with f ELM . W ELM = const (represented by the solid curve in Figure 17a ). The ELM averaged change in plasma stored energy is between 5 to 10 kJ, which represents a decrease in confinement of between 8 and 16 %.
Effect of RMPs on other plasma parameters
Effect on ELM size and target heat loads
The ELM energy loss is often discussed in terms of convective (characterised by changes in the plasma density) and conductive losses (characterised by changes in the plasma temperature) such that the ELM energy loss expressed as a fraction of the pedestal energy (W ped ) can be written as with the smallest ELM sizes being observed when T = 0 (see [18] and references therein).
The convected ELM energy loss is typically ~ 3-4% in all devices and usually remains constant as the density and collisionality are varied in any given machine and configuration [18] . If this held true for mitigated ELMs it would place an ultimate limit on the smallest ELM size achievable irrespective of the ELM frequency achieved. Fortunately this is not the case as can be seen in Figure 17b , which shows Δn e /n e ped as a function of f ELM . The natural ELMs have a mean value of Δn e /n e ped = 0.04 ,whereas for the mitigated
ELMs Δn e /n e ped decreases with increasing ELM frequency.
In order to avoid damage to in-vessel components in future devices, such as ITER, it is the peak heat flux density at the divertor that is important rather than the actual ELM size. The divertor heat fluxes on MAST have been measured using infrared thermography. Figure 17c shows the peak heat flux density at the target (q peak ) as a function of W ELM .
The increase in ELM frequency and decrease in W ELM does lead to reduced heat fluxes at the target, although it also results in a smaller wetted area at the target meaning that the reduction in q peak is not the same as the reduction in W ELM . The mitigated and natural ELMs follow the same trend and show that a reduction of a factor of 5 in W ELM (i.e. from 15 to 3kJ) produces a reduction in q peak of 1.8 (from 22 to 12 MWm -2 ). In order to make extrapolations over a wider range it will be important to understand what happens at very small energies, since the extrapolation based on the present data would indicate a non zero heat flux for W ELM = 0.
Effect on ELM filaments
Filament structures have been observed during ELMs in a wide range of Tokamaks using a variety of diagnostics (see [19] and references therein). Results from coordinated experiments on ASDEX Upgrade and MAST have shown that the toroidal mode number derived from the analysis of these images can be a good indicator of the ELM type [20] .
Measurements have been performed on MAST using images obtained from a Photron
Ultima APX-RS camera, which was used to continuously record unfiltered light, dominated by D a emission, throughout the entire shot. In this present analysis it has been used with a 5 s exposure time in two modes: either a full plasma view (512x462 pixels) at 7.5 kHz framing rate or a view of a region around the Low Field Side (LFS) mid-plane region of the plasma (256x48 pixels) at 100 kHz. A peak finding detection algorithm is then applied to the trace of intensity versus toroidal angle and results in the toroidal location and the half width half maximum (HWHM) toroidal extent of the filaments being determined [20] . The same technique is then applied to subsequent frames to determine the toroidal propagation of each filament.
Measurements of the separation and toroidal propagation of the filaments while they remain at the LCFS have been repeated for all the ELMs in a series of shots with and without RMPs. Figure 19a shows the probability distribution function for the toroidal velocity (V f ). In all cases the filaments start off rotating at a constant toroidal velocity but decelerate toroidally before they move radially outwards. Therefore the toroidal velocity plotted in Figure 19a is that obtained during the initial stage when the toroidal velocity is constant. Although there is considerable core rotation braking when the RMPs are applied the velocity distribution of the filaments is similar with and without RMPs. The measured toroidal velocity of ~ 5 kms -1 is similar to the toroidal rotation velocity of the pedestal in these discharges, which is measured using charge exchange recombination spectroscopy to be ~5 kms -1 .
The mean separation in the toroidal angle between the filament locations is used to derive the toroidal mode number (n), which is shown in Figure 19b . In all cases the toroidal mode number derived is similar with a mean value of 13, similar to that found for type I ELMs in other discharges in MAST [20] . Finally the toroidal width of the filaments has been determined from the width of the intensity distribution. Figure 19c shows that the filament widths are not affected by the application of the RMPs.
The analysis of the filament images suggests that, similar to what was observed in the CXRS data; the application of the RMPs does not modify the edge toroidal rotation.
The toroidal mode number of the ELMs is also unaffected and the mode number for the natural and mitigated ELMs is consistent with what is expected from type I ELMs i.e. the increased ELM frequency in the mitigated stage is not due to a transition to type III ELMs which in MAST have been shown previously to have a higher mean mode number (n=20) and wider distribution of mode numbers (from n=5 to 30) [20] .
Effect on pedestal parameters
The pedestal electron density and temperature characteristics have been measured using a Nd YAG Thomson Scattering (TS) system. The radial pedestal profiles for shots without RMPs and with RMPs in an n=4 and n=6 configuration, obtained in the last 10 % of the ELM cycle, are shown in Figure 20a , b and c for the electron density, temperature and pressure respectively mapped onto normalised flux, using the unperturbed equilibrium. In radial space a shift of the pedestal profile is observed of the order of ~1cm due to the application of the RMPs [22] . To compensate for this displacement when mapping to poloidal flux, the profiles have been aligned using a constraint based on the power crossing the Last Closed Flux Surface (LCFS) that sets the electron temperature at the LCFS to be ~40 eV. A clear drop is observed in the pedestal density but little change in the electron temperature. The pedestal top pressure reduces and the pedestal width increases resulting in a decrease in the peak pressure gradient.
A stability analysis has been performed on these discharges using the ELITE stability code [23] . The procedure used to analyse the edge stability in MAST has been described in [24] . It consists of reconstructing the equilibrium using the kinetic profiles obtained from the TS system as constraints and assuming that T i = T e . The current profile is calculated by combining the bootstrap current, calculated using the formula given by
Sauter [11] , and the ohmic current. The edge pressure gradient is then varied at a fixed current density and the edge stability evaluated using ELITE [23] . Figure 21 shows the stability boundary and the experimental point in a plot of peak edge current density (j f ) versus normalised pressure gradient (a) for the discharge without
RMPs and for the discharge with the RMPs in an n=6 configuration (the n=4 configuration gives a similar result). The results show that for the discharge without RMPs the experimental point lies in the region unstable to peeling-ballooning modes, a trait often associated with type I ELMs. However, for the point with RMPs the analysis predicts that such a discharge would be stable to peeling-ballooning modes and so it is not apparent why the ELM frequency should be higher in such a discharge. However, such a stability analysis assumes toroidally symmetric and smooth edge flux surfaces but as will be discussed below, during the application of RMPs the edge is anything but smooth and maybe it is these deformations of the surface that lead to greater instability.
Effect on the X-point
The lower X-point region of the plasma has been viewed using a toroidally viewing camera with a spatial resolution of 1.8mm at the tangency plane. The image has been filtered with either a He II (468 nm) or a CIII (465 nm) filter and the images obtained using an integration time of 3000 or 300 s respectively. These lines have been chosen since they are the strongest impurity lines in the typical plasma conditions found at the plasma boundary. Figure 22a shows a false colour image obtained using a He II filter at 0.32s in the shot with I ELM =0 kAt during an inter-ELM period. The image shows a smooth boundary layer associated with the LCFS. In contrast, Figure 22b and c show an images obtained at the same time during an inter-ELM period for a shot with I ELM =5.6 kAt with the coils in an n=6 and n=4 configurations respectively. Clear lobe structures are seen near to the X-point. The location and poloidal separation of the lobes is different for each toroidal mode number of the perturbation.
In an ideal axi-symmetric poloidally diverted tokamak the magnetic separatrix (or LCFS) separates the region of confined and open field lines. Non-axi-symmetric magnetic perturbations split this magnetic separatrix into a pair of so called "stable and unstable manifolds" [25] . Structures are formed where the manifolds intersect and these are particularly complex near to the X-point. The manifolds form lobes that are stretched radially both outwards and inwards. Some of these lobes can intersect the divertor target and result in the strike point splitting often observed during RMP experiments [26] [27]. In reference [28] it is shown that the radial extent of the lobes sets a minimum value on the radial extent of the stochastic layer, i.e. the stochastic layer has to be at least as broad as the lobes.
A good quantitative agreement has been reported [29] between the number and separation of the lobes in the image and the vacuum modelling performed using the ERGOS code [9] . However there appears to be a discrepancy in their radial extent. The Lobes are not observed for I THR £ 2.4 kAt in the n=4 and 3.2 kAt in the n=6 configurations respectively. This is similar to the thresholds observed for the onset on ELM mitigation (i.e. the increase in ELM frequency). However, it could be that it is just difficult to measure small lobes and an alternative threshold could be determined by extrapolating a linear fit to the data to zero lobe length. This would give I THR = 1.2 kAt for n=4 and 2.0 kAt for n=6. Figure 23b shows the measured increase in ELM frequency versus lobe length where a linear relationship can be seen. The fact that the size of the lobe length is so well correlated with the change in ELM frequency may suggest that the lobes themselves are having a direct impact of the stability of the edge plasma to peeling ballooning modes.
Such 3D perturbations to the separatrix are not included in present stability codes. The stability of the edge plasma has been tested by applying a perturbation to the boundary shape [30] , which shows that the presence of such perturbations do indeed degrade the stability to ballooning modes. This degradation in ballooning stability originates from the perturbed field lines dwelling in the region of unfavourable curvature due to the presence of lobe structures rather than the change in the plasma boundary shape. At present these calculations are only a proxy for what is required, which is that the full 3D nature of the perturbations will need to be included in the stability calculations.
The original motivation for viewing the X-point region was to try to visual the MHD displacement predicted by the MARS-F code. The predicted MHD displacement is, however, much smaller than the lobe structures and these may in fact mask any such displacement. It is not clear how the MHD displacement is related to the lobe structures observed and this will be the subject of further studies.
Summary and discussion
Experiments have been performed on lower SND MAST plasmas using internal (n=3, 4 or 6) resonant magnetic perturbation coils. Sustained ELM mitigation has been achieved using RMPs with a toroidal mode number of n=4 and n=6. The application of the RMPs produces braking of the toroidal rotation, which in the case of the n=3 configuration is so severe that it produces a back transition to L-mode before any sustained ELM mitigation can be achieved. The ELM frequency increases by up to a factor of five with a similar reduction in ELM energy loss. The peak heat flux at the target also decreases by a factor of 1.8. ELM mitigation has been observed for the whole range of shots covered (0.4 < n e * < 2.0, 0.2 < n e /n GW < 0.6) but ELM suppression has not been observed. The application of the RMPs in the n=4 and n=6 configurations before the L-H transition have little effect on the power required to achieve H-mode while still allowing the first ELM to be mitigated. All the results presented in this paper, suggest that in terms of overall plasma performance it is best to perform ELM mitigation with RMPs with a higher toroidal mode number (i.e. n=4 or 6). This may be good news for machines like ITER that are planned to operate in an n=4 configuration. 
